INTRODUCTION
Through the centuries, the concept of beauty has been a goal and a challenge for artistic geniuses. Scholars and artists have sought to represent the classical ideal of human beauty since ancient times. For example, the work by Marcus Vitruvius Pollio, a renowned Roman architect, detailed the measurements and proportions of the perfect human body, which he entitled the "golden ratio" 1 . Such work, which only expressed the proportions of the human body as numbers, was portrayed by the Renaissance genius artist Leonardo Da Vinci, who immortalized the "Human Being" in his works. In his "Vitruvian Man," Leonardo Da Vinci materializes the numbers on the human body, showing the proportions of beauty. Another key expression of Da Vinci's genius is "La Gioconda," which shows classic beauty in the proportions of the face, and especially in the expression of the eyes.
The archetype of human beauty is mainly expressed in the face, with all its nuances and expressions of feeling, and in the body's aging stages, which show the significance of facial expressions and the proportions of its constituents in social relationships and human health.
Scientifically, aging is depicted by the repositioning of both the soft tissue constituents and bone structure of the face, as defined in studies conducted by Shaw et al. 2 and Matros et al. 3 . Such studies were performed using measurements obtained using computed tomography with 3-dimensional reconstruction and photographic records, and show changes in facial bone structure and volume, as well as repositioning of the eyebrows in their central-medial and medial parts.
In this context, the eyebrow, especially the tail, is the body part with the greatest ability to depict the feelings of individuals and the aging process, through eyebrow movements and positions, as was well characterized by the writer and artist Gordon C. Aymar: "the eyes are the place one looks for the most complete, reliable, and pertinent information about the subject. And the eyebrows can register, almost single-handedly, wonder, pity, fright, pain, cynicism, concentration, wistfulness, displeasure, and expectation, in infinite variations and combinations" 4 . Based on the above, the study of the eyebrow is a great challenge for plastic surgery because one of the greatest goals of this medical specialty is to define classic beauty by adjusting the proportions of facial sections and repositioning structures to achieve a youthful and empathic expression.
A literature review of the main databases showed that many studies focus on assessment and brow lift [5] [6] [7] [8] [9] [10] [11] [12] . However, no study has been published that aimed at classifying ptosis of this anatomical structure, thereby guiding treatment for adjustment of the proportions of facial beauty. Accordingly, this is the aim of the present study.
OBJECTIVE
To describe a clinical classification of brow ptosis.
METHODS
This cross-sectional, single-center study included a cohort of patients followed up in the Plastic Surgery outpatient clinic of São Paulo Hospital -School of Medicine of the Federal University of São Paulo (Universidade Federal de São Paulo -UNIFESP), in São Paulo (SP), SP. The study was conducted from March to August 2014. All patients were selected according to inclusion and exclusion criteria and were divided into groups according to age, totaling a sample of 90 patients.
All patients participating in the study signed an Informed Consent Form after being given an explanation of the procedures, risks, and possible complications.
All procedures were performed in compliance with the standards of the Research Ethics Committee of the School of Medicine of the Federal University of São Paulo (Universidade Federal de São Paulo -UNIFESP) and Resolution 196/96 of the National Health Council (Conselho Nacional de Saúde -CNS).
The following inclusion criteria were used: patients aged 18 to 100 years with no prior facial surgery or diagnosis of collagen disease (for example: cutis laxa, Ehlers-Danlos syndrome), and eyebrows without any treatment, including tattoos, regardless of sex.
The following exclusion criteria were used: patients refusing to participate in the study, patients with facial and/or ear malformation syndromes, patients with scars on the middle facial third caused by trauma, patients with peripheral or central facial paralysis, patients using botulinum toxin, and skin diseases that cause eyebrow alopecia.
All patients were subdivided into 3 groups according to age. Group 1: 18 to 30 years, Group 2: 31 to 60 years, and Group 3: 61 to 100 years. Each group had n = 30 patients and all were subjected to the same method of measurement.
Measurements were performed directly and objectively during facial physical examination, with patients standing upright and the eyes open, looking straight ahead, and with facial muscles in a maximally relaxed position. Three measurements were taken on each side by different examiners who were blinded to each other's results, totaling 9 measurements on each side. All data were recorded in a specific table for subsequent analysis, using a weighted average.
A digital caliper (0.01-mm accuracy; OTMT Machines, NY, USA) was used to measure the endof-eyebrow point (EP) in relation to the Frankfurt plane (FP: Figure 1 ), defining a line (X) connecting this points at a 90º-angle to the Frankfurt plane (Figures 2A and 2B ). The Frankfurt plane is defined as the plane passing through the lowest points of the lower margin of the left and right orbits (orbitales) and the most lateral points of the roofs of the left and right ear canals (porions) 13 , and is a key anatomical reference easily defined by plastic surgeons in the facial examination.
The quantitative data resulting from the measurements were subjected to statistical analysis using Student's t test in each group, and intergroup comparison was performed using the Wilcoxon signed-rank test. After statistical analysis, all results 
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RESULTS
A total of 90 patients with ages ranging from 18 to 94 years, including 39 (43.3%) men and 51 (56.7%) women, were recruited.
The statistical characterization of the groups and their internal relationships are outlined in Tables 1, 2, 3 , and 4, which show the mean, mode, median, minimum, maximum, and standard deviation (SD) values of the variables: age (in years), mean measurements of the right eyebrow tail (RET) in centimeters, and mean measurements of the left eyebrow tail (LET) in centimeters, for each study group, as well as the sum of all values, as outlined in Table 4 .
Three groups were formed, with the following representative values: mean age of 26.7 years in Group 1, 44.3 years in Group 2, and 72.6 years in Group 3. The standard deviation values for Group 1 (considered the normal standard) in relation to the RET and LET measurements are key data, which express the ranking of the values outlined in the Table of classification of the degree of brow ptosis.
The data analysis outlined in Table 4 shows a mean age for all groups of 47.8 years, a mean RET measurement of 1.78 cm, and a mean LET measurement of 1.79 cm, with a median of 1.8 cm, used to define the reference ranges. Therefore, the initial value considered normal was ≥ 1.8 cm, thereby establishing the degrees of ptosis by subtracting 0.2 standard deviation (SD) from that value. Thus, the values were grouped into 4 degrees of ptosis. Data collected from patients in Group 3 who complained of eyebrow hair loss were assessed for surgical indications. Table 3 shows a mean age of 72.6 years, with a mean of 1.2 cm for loss of eyebrow tail and a 1.4-cm median. This range defined the starting point for a surgical indication as it corresponds to a decrease by 0.2 standard deviation, and is fully contained in the group with clinical complaint of loss of the eyebrow tail. Table 5 , which outlines the classification proposed in the present study, was constructed following data analysis. It is noteworthy that all data were analyzed for their intragroup and intergroup differences, thus supporting the study conclusions. Statistical data are indicated below Table 5 , and demonstrate their validity.
No significant differences in intragroup measurements were observed between RET and LET.
The comparison between sexes and mean ages and the mean RET and LET measurements showed no significant intragroup differences, and no p value < 0.05 was found.
The analysis of the overall data for the sum of mean ages, RET, and LET by gender showed significant differences in age, with an older mean age for women than that of men, consistent with the specific age structure of the country, wherein the prevalence of women increases with age because they have a higher life expectancy. This observation, which qualifies the study sample as representative of the Brazilian population, is outlined in Table 6 .
Intergroup data analysis was performed using the Wilcoxon signed-rank test, assessing the relationship between the mean measurements of right (RET) and left (LET) eyebrow tail ptosis and mean ages. All measurements showed significant differences and therefore could be compared and used to construct the no difference on the left side. These data may be considered irrelevant to the overall analysis and the construction of the classification Table. DISCUSSION Through the centuries, the need for classification permeates the evolution of mankind. Since ancient times, humans have been using classification for their social organization. The oldest known system of classification was defined by Aristotle, who dichotomized living beings into animals and plants 14 . In modern times, such need is increasingly relevant because the amount of new knowledge that emerges daily could not be used if not classified and organized. A literature search identified several articles proposing ways to measure eyebrow position 5, 6, 12 and methods of assessment through standardized photographs 15 . However, no study introduced an objective method with defined anatomical points or proposes a clinical classification enabling plastic surgeons to evaluate their patients in medical consultation for surgical decision-making.
The present study established the Frankfurt plane as the basic measurement reference. This plane is easily characterized without requiring sophisticated devices, considering the need to perform a simple measurement based on points with little individual variation (bone structures). This characteristic permits the final measurement of the eyebrow tail in a perpendicular line to the Frankfurt plane, and is an ideal tool that is easily applied to the assessment of this area by the plastic surgeon.
The present study proposes to use measurements subdivided by age groups, with Group 1 (n = 30, 18 -30 years of age) as the range of normality, and Group 2 (n = 30, 30 -60 years of age) and Group 3 (n = 30, 61 -100 years of age) as having higher degrees of ptosis; this approach is consistent with the data in the literature, which show maintenance of skin characteristics until 30 years of age, with sequential changes of increased collagen loss and dermal matrix breakdown until 60 years of age, followed by faster progression 16, 17 , thus causing increased ptosis. Hwang 16 showed that the epidermal and dermal thickness of the palpebral and eyebrow area thins with age, with mean values of 884 µm at 30 years of age and 818 µm in patients older than 61 years, in a study of a Korean population. This explains and corroborates the values of brow ptosis found, as the thickness decreases after 30 years of age, and the gap between younger and older age groups widens after 61 years of age.
Data analysis showed that the measurements in Group 1, which is considered normal, with a mean age of 26.7 years, ranged from 1.6 cm to 2.7 cm, with a 2.14-cm mean, 2.2-cm median, and 2.2-cm mode of brow ptosis measurements. In Group 2, the mean age was 44.2 years and ptosis ranged from 1.2 cm to 2.5 cm, with a 1.9-cm mean, 1.98-cm median, and 2.1-cm mode; this showed a ptosis trend caused by changes from aging. Data analysis in Group 3 matched the histological findings of skin changes, with a mean age of 72.6 years and ptosis ranging from 0.5 cm to 1.93 cm, with a 1.27-cm mean, 1.4-cm median, and 1.2-cm mode.
No studies reporting measurements and data analysis using the aforementioned methods have been published in the literature, which precludes comparisons with other publications. Packiriswamy et al. 6 performed a study in a population of 200 Malaysian and 200 South Indian subjects aged between 18 and 26 years to determine differences between the eyebrow positions in these populations.
The method used consisted of taking measurements with photographs, and quantified the loss of eyebrow tail using an oblique line between the lateral eye corner and the end of the eyebrow. Consequently, the authors found that no difference was present between the populations, with male mean measurements of 16.25 ± 2.39 mm in Malaysian and 16.09 ± 2.29 mm in South Indian men.
The authors found slightly higher values in the female population, with 17.15 ± 2.08 mm in Malaysian and 17.58 ± 2.5 mm in South Indian women. A caveat of the study was its method, which used photographs and computer-assisted measurements, without defining fixed anatomical references, and only performing one-dimensional measurements. Furthermore, the measurements taken to show brow ptosis were based on 2 variable points, which change with age -the eyebrow tail and lateral canthus of the orbital fossa -thereby causing measurement bias.
Matai et al. 12 reported an angular measurement of brow ptosis in 261 patients, including 125 children aged between 4 and 6 years, and 136 adults older than 50 years, subdivided into groups aged 50-60, 61-70, and older than 70 years. All patients were recorded for 3 minutes in front view and the measurements were performed using software.
The authors reported no values, only finding a difference between the groups of children and adults. Such study defines very different age groups, even with children in the growth phase and without fully developed craniofacial structures. The front-view recording method and subsequent computer-assisted measurements precludes the actual measurement of the end-of-eyebrow point because the face is a 3-dimensional structure.
The inclusion criteria of that study were not well defined, with very heterogeneous groups leading to sample and comparison bias. Therefore, the need became apparent to establish another method of measurement to guide treatment based on classification.
In the present study, statistical analysis was performed using the aforementioned data, indicating an SD of 0.2. Therefore, the following ranges were established: ≥ 1.8 cm, 1.7 -1.5 cm, 1.4 -1.2 cm, 1.1 -0.9, cm and ≤ 0.8 cm (Table 5) , separated by the 0.2 SD. The present study noticeably aimed to introduce a clinical classification that could be used during a medical consultation to aid physicians in surgical decisionmaking and to identify the best postoperative eyebrow tail position.
Jones & Lo 7 reported a 5-year follow-up of patients subjected to endoscopic brow lifts. They used computer software to perform objective measurements of photos of their patients taken in the preoperative Real DSS et al.
www.rbcp.org.br and postoperative periods, using the pupil and some points marked in the eyebrow, in a maximally relaxed position with the eyes open, as reference points, but without a fixed reference point for a reliable measurement. Such characteristics render that study difficult to replicate and use in plastic surgery practice. Furthermore, the study fails to report the population measurements, instead reporting the pre-and postoperative measurements of each patient. The present study assigned a degree of ptosis to each interval, ranging from degree I to degree IV, thereby refining the assessment by the surgeon. Each degree was correlated with a numerical range in which ≥ 1.8 cm is the normal range, 1.7-1.5 cm corresponds to degree I ptosis, 1.4 -1.2 cm to degree II ptosis, 1.1 -0.9 cm to degree III ptosis, and ≤ 0.8 cm to degree IV ptosis. Surgery was indicated for degrees II, III, and IV.
Thus, defining the degree of ptosis of the eyebrow tail enables surgical decision-making, by always matching the objective measurement data to the clinical complaint of the patient for improved surgical outcome.
To date, these characteristics and objectives were found in no other publication, which highlights the originality of the present study, defining an unpublished classification based on objective measurements and well-defined, easily established, anatomical parameters with small differences between age groups and ethnicities.
The present study is based on a Brazilian population, which has significant intermixing, and therefore may be useful for populations with similar characteristics.
However, this classification may also be valid for populations on other continents because the values found may reflect the average of the world population, given the characteristics of the Brazilian population.
A caveat is also associated for differences between genders because the individual male values are significantly lower than the female values. Therefore, when suggesting a surgical procedure to a male patient, the physician should seek the best outcome for the patient instead of the value in the classification, which is only meaningful when the patient describes a clinical complaint.
The present study develops a follow-up tool for patients during the aging process, similar to the portraits painted by Albrecht Dürer, who began selfportraits at age 13 and continued until he was no longer able to paint 18 , thereby recording his aging process. Thus, the classification proposed herein will objectively help plastic surgeons to standardize the follow-up of patients and outcomes, and provides further data for differential diagnosis, including those for palpebral pseudoptosis.
CONCLUSION
The objective measurement of the eyebrow tail position enables classification of the degree of ptosis and can guide surgical decision-making.
COLLABORATIONS
DSSR Data analysis and/or interpretation; statistical analysis; final manuscript approval; study design; performing surgeries and/or experiments; manuscript writing or content review analysis.
RPR
Data analysis and/or interpretation; study design.
RGFF Study design; performing surgeries and/or experiments.
EBG
Final manuscript approval; study design; manuscript writing or content review analysis.
LMF
